Optimization of calcium phosphate transfection for bovine chromaffin cells: relationship to calcium phosphate precipitate formation.
Optimal conditions for formation of calcium phosphate-DNA precipitates and for chromaffin cell transfection by the calcium phosphate method were examined. A relationship was observed between turbidity of calcium phosphate solutions and the ability of calcium phosphate-DNA mixtures to give efficient transfection of bovine chromaffin cells. Under optimal conditions up to 35% of chromaffin cells in cultures transfected with plasmid DNA encoding human proenkephalin or Escherichia coli beta-galactosidase expressed the respective proteins. Important factors for transfection were the pH (6.95) and buffer employed for calcium phosphate-DNA precipitate formation, the amount and type of DNA, and the absence of serum in the cultures. Additionally, phosphate and calcium concentrations in the culture medium during incubation of cells with DNA are critical. Optimal conditions for transfection of chromaffin cells were also useful for transfection of clonal BSC-40 cells, an African green monkey kidney cell line. These results suggest that the optimal conditions described here for chromaffin cells may have broad applicability to other cell types. In addition, the results suggest that it is possible to optimize the solutions used for transfection conditions by monitoring calcium phosphate formation.